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Reply to Office Action of SeptenODear 16, 2 004 

AMWWPMEMTS TO THE CLAIMS 

Claims 1-3 and 5 were previovisly cancelecl. 

Please amend claim 4 and enter new claim 6 as set fortli in the 
following listing of the claims - 

Claims 1-3 (cancelled) 

4. (cur-r-ently amended) A method of 
manuf actux-ing a hollow shaft (t>) with a flange (a) at one end 
thez'eof ^ comprising the steps of: 

preparing a moval^le die (17) with an 
upper recess (I7a> on an inside surface thereof and a mandrel 
(20) at a center position thereof; 

placing a. fixed die (18) under said 
movable die (17) with a lower recess Cl8a) with a same inside 
diameter of said ■gpioer reeeaa (X7 a> in aaid o n. an inside surface 
thereof ; 

inserting a steel pipe (19) between said 
movable die (17) and said fixed die (18) ; 
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clamping said steel pipe (19) in a 
vertical direction by sai<i movable die (17) and aaid fixed die 
(18) ; 

engaging said mandrel (20) into said 

eteel pipe (19) ; and 

pressing aaid ti»e steel pipe (19) wliile 
per£orming a shear spinning treatment on an outer periplieral 
surface of aaid steel pipe (19) so as to d^i^oiTm tP Ql^^y reduce an 
outside diameter thereof i^ntil toi^chiinq tHorougtilv with an 
r.>.t-.«id^ « ti-rf^e=e of said mandrel (ao) witho^At c^^n^incr a t;^AcK^eqs 

aaid steel p^^** ^3.9^ and to integrally form said flange (a) , 
wherein said hollow shaft (h) and said flange (a) are composed of 
0.2 — 0.6 Wt% of C, 0.01 — O-l wt% of Si, 0 • OS — 0.5 wt% of Mn, 
0.001 — 0.01 wt% of B, 0.01—0.1 wt% of Ti or Nb, with the 
balance being Pe, and are subjected to a heat treatment upon. 
finiah^^ei forming Ijelng combined int o an infc e garal b o dy , so as to 
ensure an improved ductility and thus an improved plastic 
workability. 

Claim 5. (cancel) 

6. (new) A method of manufacturing a hollow 
shaft (b) with a flange (a) at one end thereof, comprising the 
steps of I 
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preparing a movable die (17) with an 
upper recess (17a) on an inside surface thereof and a mandrel 
(20) at a center position thereof; 

placing a fixed die (18) under said 
movable die (17) with a lower recess (18a) on an inside surface 
thereof, the mandrel extending from the upper recess toward the 
lower recess, the upper recess having a shoulder encircling an 
axis of the mandrel with a diameter larger than a diameter of the 
mauxdrel, the lower recess having a shoulder encircling the axis 
of the mandrel with a diameter equal to the diameter of the 
shoulder of the upper recess for receiving a pipe to he held by 
the shoulders of the respective recesses; 

inserting a steel pipe (19) between said 
movable die (17) and said fixed die (18) , said inserting a step 
Including a step of placing the mandrel within the pipe; 

clamping said steel pipe (19) in a 
vertical direction by displacing said movable die (17) toward 
said fixed die (18) , an inner diameter of said pipe being larger 
than an outer diameter of said mandrel; and 

pressing the steel pipe (19) while 
performing a shear spinning treatment on an outer peripheral 
surface of said steel pipe (19) so as to reduce an outside 
diameter of a portion of the pipe adjacent said movable die to 
form said shaft, and to integrally form said flange (a) on a 
portion of the pipe contiguous said fixed die; 
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wherein said presBing steps are 
accomplished toy moving said movatole die toward said fixed die. 
said shear spinning treatment is accomplished by applying a 
spinning roll to an outer surface of the pipe and; 

wherein said hollow shaft (to) and said flange 
(a) are composed of O . 2 - 0 :6 wt% of C . 0.01 - O.l wt% of Si. 
0. OS - 0.5 Wt% of Mn, 0,0OX - O.OX Wt% Of B, 0,Ol - 0.1 Wt% of Ti 
or Dib, with the balance toeing Pe, and are subjected to a heat 
treatment upon being combined into an integral body, so as to 
ensure an improved ductility and thus an improved plastic 
workability . 
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